They are not seen on the visible wavebands of either image. Also they are not visible on a late dry season image of 17th April 1985. The strips continue uninterrupted across medium sized topographic features such as vegetation, small streams and settlements but both images show a 5km-wide, darker (cooler) corridor in the lee of Kano City, the width corresponding to the diameter of the city in the prevailing wind direction (Figure 2 ). Also there are no thermal strips downwind of a large inselberg. The temperature difference between light and dark strips is approximately IøC, much less than terrain-related temperature differences eg. between areas of dry and wet soil which differ by up to 4øC (Table 1 ).
The strips are of similar orientation and spacing to sets of stabilised linear dunes noted by Grove [1958] (Figure 1 ) the seasonally prevailing winds from a north-easterly direction (wind sped 6.3m/sec.) and free radiation in a clear atmosphere during the previous night would delay surface heating (mean image-derived surface temperature values 25øC; air temperature 18øC) at the image time. The combination of cool and moderately strong winds subject to surface friction, and buoyancy due to a warmer ground surface would be likely to produce helical rolls aligned in the wind direction (a low -z_i/L ratio) (1).
Climatic data (Table 1) 
Late dry season (inter-monsoon) image
The likely presence of roll structures, as well as roll spacing, is inversely related to atmospheric stability [Miura, 1986, p.36; Louhou, 1998b] (Equations 1 and 2) . Thus, on the April 1985 image no thermal strips are visible. At this time of year low wind speeds and intense ground heating often create strong instability phenomena such as miniature, dust-carrying whirlwinds. Three such features can be seen on the April thermal image, as cooler, curved features of conical shape approximately 100m at maximum (figure 4).
•The stability ratio could not be calculated for the area at the time of the images due to the lack of meteorological data for obtaining the surface heat flux.
Climatic data at the image time on 17 th April 1985 show intense ground heating (air temperature 32øC and imagederived ground temperature 38-40øC) and low wind speeds (3.1m/sec), and a deep ABL. These conditions would be associated with instability in the ABL, increasing the -zi/L ratio (Eq. 1) well beyond the conditions for roll structures to form.
Thermal strips and stabilised dunes
The theory that large (kilometer scale) helical roll vortices are responsible for the formation of linear dunes in deserts [Bagnold, 1953; Hanna, 1962; Warren, 1979] remains controversial, since these structures have not previously been observed in tropical arid, or dune landscapes
The thermal strips are at a similar direction and spacing to systems of fossil dunes which are observable on the visible wavebands of the images studied. The most remarkable point of similarity is the regularity of spacing (1-2 kilometers apart) and length (over 100 kilometers). These dimensions also correspond to those most commonly reported for other stabilised and active linear dune systems on all continents.
The thermal strips have a narrow light-toned (warm) zone and a wider (cool) zone in a ratio of approximately 1/3-4. A similar ratio is generally observed between dune and interdune areas in linear dune systems [Livingstone, 1988] .
The thermal strips are also markedly absent in the lee of a large inselberg, but show no response to small landscape features such as trees and compounds. This, as well as a marked Coriolis backing effect (Figure 1 
Discussion
The identification of the thermal image strips as helical roll vortices is supported by the available in situ climatic data on conditions of the ABL at the image time. Other attempts to visualise vortex structures by constructing vertical sections of the ABL from tower-and aircraft-based atmospheric platforms over time, both from standard instruments [LeMone, 1973] and from radar reflectivity fields [Louhou et al, 1998a ] lack the direct horizontal dimension and synoptic scale of the present image observations and depend on the direction and location of the flight trajectory. The synoptic visualisation afforded by the LANDSAT thermal images (2) of the length, direction, spacing and regularity of the vortex structures permits their comparison with the remnants of a linear dunefield; the marked similarity suggesting a causal relationship. If this relationship is accepted, the evidence also supports the inclinations of scientists to infer palaeowinds from fossil dune orientations.
